Introduction
Beck and colleagues in 1974 developed the Hopelessness Scale specifically to measure hopelessness, a construct that had been regarded as impossible to empirically evaluate [1] . The Beck's cognitive model attested that individuals who are depressed have a subjective perception of been ineffectual, appropriate self-criticism for their individual difficulties, and hold a non-productive view of their future [2] . According to Beck's cognitive model of depression, hopelessness constitutes one of the important components of the model's triad [2] . The relationship of hopelessness with depression and suicidality has been well researched and documented [3] [4] [5] . Hopelessness has been defined as the manifestation of a 'thinking style' characterized by negative futuristic attributes, anticipations and expectations [6] . Currently, the most extensively utilized instrument for the evaluation of hopelessness is the Beck Hopelessness Scale (BHS) [7] . Beck and colleagues reported a three-factor scale structure after subjecting the scale's 20 items to Exploratory Factor Analysis [1] . The original psychometric characteristic of the BHS was described based on the data obtained from 294 patients who had attempted suicide. One variable which has been permanently integrated into the measures for the evaluation of risk of suicide and suicidal behaviour is hopelessness [8] . In several observational studies, hopelessness has been repeatedly recognized as the most dependable risk factor for suicidal behaviour, either attempted or completed [9] [10] [11] . Studies have also demonstrated that the severity of hopelessness and thus the risk of suicide can be ameliorated by employing psychological therapeutic techniques [12, 13] . It has been reported that student nurses in comparison to other student populations have higher levels of depression [14] , which has been attributed to factors associated with their educational training [15] . Globally, among females and males aged 10 to 24 years, suicide accounted for the second and third foremost cause of mortality respectively [16] . According to the world Health Organization (WHO), more than three-quarter of the global mortality from suicide occur in the developing countries in which more than 90% of the world's young adult live [17] . It has been reported that student nurses compared to other student populations may have a higher risk of suicide and suicidal behaviour [18] . Nursing education has been described to be associated with a number of unique stressors ranging from those related to factors associated with the individual student, to those related to their learning environment and those that are patient related [15] . Stress among student nurses is now recognized as an international concern [19] . Suicide is one of the five topmost contributors to mortality among nursing professional, ranging from trainees to retirees [20] . Indeed, an extensive electronic search of literature revealed that no instrument has been validated as a measure of hopelessness in either the general population of Nigerian students undergoing healthcare training, or Nigerian student nurses in particular. The reduction of suicide is a complex process that requires multiple and equally complex approaches [21] . Thus, a first step in this direction will be to explore the appropriateness of the BHS as a measure of hopelessness among Nigerian student nurses by examining its validity and reliability. Students undergoing training to become professional nurses belong to the young adult population among whom suicide is recognized as a major public health issue [16] . The aim of this study is to examine the factorial structure, validity and reliability of the BHS among student nurses selected from 4 training institutions in Southwestern Nigerian. We hypothesized that the BHS would have statistically significant negative correlations with the Rosenberg Self-Esteem (RSE) Scale and positive correlations with the 12 item General Health Questionnaire (GHQ-12) and the 9 item Patient Health Questionnaire (PHQ-9).
Methods

Participants
The participants in this study were student nurses, who were selected from four school of nursing training institutions each affiliated to a tertiary health care facility (university teaching hospitals) in South-western Nigeria. After the objectives of the study were explained to the students, the questionnaires for the study were completed by the students in their hostels located within the training institution premises. The criteria for exclusion include current or previous history of a psychiatric or chronic medical disorder and the refusal to consent. The Ethical and Research Committees of each of the tertiary health care institutions granted the approval for the study. Over a 3 months' period, a total of 506 students were recruited. Sixtyeight of the questionnaires were excluded from analysis either as a result of incomplete data on the BHS or the fulfillment of one the exclusion criteria. Thus, a total of 438 questionnaires were analyzed.
Measures
The students completed a sociodemographic questionnaire, in addition to the Beck Hopelessness Scale (BHS), the Rosenberg Self Esteem Scale (RSE), Patient Health Questionnaire-9 (PHQ-9) and the General Health Questionnaire-12 (GHQ-12).
Sociodemographic questionnaire: This consists of variables such sex, age and questions making enquiries about previous or current history of psychiatric or chronic medical disorders.
Beck Hopelessness Scale (BHS):
Hopelessness was quantified among the student nurses with the originally 20 item BHS [1] . The individual completing the scale responds true or false to each item. The scale's items are phrased such that the respondents either assents to a futuristically positively worded statement or rejects a futuristically negatively worded statement to get a score of one point per question. Out of the scale's 20 items, seven (items 1, 5, 6, 8, 13, 15 and 19) are negatively scored, with the respondent awarded a point if they indicated 'No' to any of these items. A score that ranges between 4 and 8 reflects mild levels of hopelessness, while score range of 9 to 14 and 15 to 20 are indicative of moderate and severe levels of hopelessness respectively. The original version exhibited a 3 factor structure (feeling in association with the future; loss of motivation; expectations of the future) after the items were subjected to exploratory factor analysis [1] . The total score ranges from 0 to 20, with higher levels of hopelessness indicated by higher scores on the scale.
Rosenberg Self-Esteem (RSE) Scale: The student nurses' level of self-esteem was measured applying this 10 item scale, which assesses how worthy they perceive themselves. They student nurses completed the scale by responding to positive and negative self-evaluating statements on a 5 point Likert format. Total score ranges from 0 to 30, with higher levels of self-esteem reflected by higher scores [22] . The RSE has been utilized as a self-esteem measuring tool in diverse Nigerian populations [23] . The scale has also been described to exhibit adequate psychometric qualities among adolescents and young adults in Nigeria [24] .
Patient Health Questionnaire-9 (PHQ-9): This 9 item questionnaire is a self-administered scale that was developed from the interviewer-based PRIME-MD [25] , for screening and evaluating the severity of depressive symptoms, with the individuals completing it putting into perspective the previous 2 weeks. The items are measured on a 4-point scale (0-3) with greater severity of depressive symptoms reflected by higher total scores. The PHQ-9 has been reported to possess satisfactory reliability and validity among Nigerian adolescents and young adults [26] .
General Health Questionnaire-12 (GHQ-12): This scale was utilized to evaluate the level of psychological distress among the student nurses. It is a short non-specific instrument employed for the assessment of the mental health wellbeing and a screening tool for common mental health disorders [27] . Satisfactory psychometric properties in terms of reliability, validity and its factorial structure has been documented among the Nigerian population [28] . The binary scoring system (0-0-1-1) was adopted. The total score range from 0 to 12, with higher levels of psychological distress reflected with higher cumulative scores on the scale.
Data Analysis
The data analysis was done with the 21 st version of the IBM SPSS (Statistical Product and Service Solutions) software. Mean (standard deviation) and frequency were used to depict the socio-demographic characteristics and scores on the study measures completed by the respondents. The overall internal consistency of the items of the BHS was evaluated with Cronbach's alpha. Exploratory Factor Analysis (EFA) with Principal Axis Factoring (PFA) and Oblimin rotation was employed to identify the numbers of latent factors within the scale. We retained the factors with Eigen values greater than 1 applying Kaiser's criteria [29] . Suitability of our data for EFA was examined with the Kaiser-Meyer-Olkins (KMO) measurement of sampling adequacy [30] . The independent variables in this study were the GHQ-12, the PHQ-9 and the self-esteem scores. Correlational analyses with self-esteem, psychological distress and depression scores were used to examine the construct (convergent) validity of the BHS. Linear regressions with 95% Confidence Interval was used to identify those variables that significantly influence the hopelessness scores among the student nurses. Level of statistical significance was set at p value less than 0.05 and all statistical tests were 2 tailed.
Results
Sociodemographic and study measure details of the student nurses: As shown in table 1, a total number 506 students were recruited but 68 of them were excluded from the analysis. Of the 68 students who were excluded, 4 are currently on treatment for psychiatric disorders, 12 were on treatment for chronic medical disorders (asthma and sickle cell disease), 15 refused to participate claiming that that they were too busy while 37 had incomplete data Psychometric characteristics and factor structure of the BHS among the student nurses (n = 438). Table 2 shows that the overall internal consistency (Cronbach's alpha 0.89) of the 18 item BHS was satisfactory. We had to eliminate item 4, "I can't imagine what my life would be like in 10 years", and 18, "The future seems vague and uncertain to me", due to item total correlations values less than 0.30 which indicates that among our respondents, the items do not correlate very well with the overall scale [30] Discriminative concurrent criterion validity of the BHS-18 among the student nurses (n = 438).
Applying independent sample t test analysis, the BHS as shown in table 4 was able to reflect statistically significant higher hopelessness scores among the respondents with GHQ-12 scores of 3 or greater (p < 0.001) and those with PHQ-9 scores of 5 or higher (p < 0.001). These cut-off scores reflect potential psychiatric morbidity and possible depressive disorder according to the GHQ-12 [28] and the PHQ-9 [31] respectively. The table also reflects the effect size regarding the group differences. Table 5 shows that the score on the 18 item BHS was significantly determined by the Rosenberg Self-Esteem, PHQ-9 and GHQ-12 scores. The first model of the stepwise regression method, included the PHQ-9 (R 2 = 0.557, Adjusted R 2 = 0.556), the second model included the PHQ-9 and Self-Esteem (R 2 = 0.635, Adjusted R 2 = 0.633) while the third and final model included the PHQ-9, Self-Esteem and the GHQ-12 (R 2 = 0.656, Adjusted R 2 = 0.654). The standardized coefficients indicate that aggregatively, these 3 variables explained 66% of the variance in the 18 item BHS among the student nurses. It can also be noted that that the largest variance was contributed by the PHQ-9 score (approximately 56.0%). Thus, the linear regression model predicting the BHS-18 score among the student nurses is 0.375 * PHQ-9 + (-0.289) * RSE +0.394 * GHQ-12 + 7.047 (Constant).
Linear regression model
Discussion
We examined the psychometric characteristics of the Beck Hopelessness Scale (BHS) in terms of its factor structure, validity and reliability in a cross-sectional sample of student nurses selected from four training institution in South-western Nigeria. Among the Nigerian student nurses, the items of the BHS exhibited satisfactory internal consistency with a correlation coefficient Cronbach's alpha of 0.89. Internal consistency (Cronbach's alpha) value above 0.70 is generally regarded as acceptable regarding the reliability of a scale's items [32] . The examination of the reliability of the BHS across seven Table 2 : Psychometric characteristics and factor structure (principal axis factoring with oblimin rotation) of the Beck Hopelessness Scale among the student nurses (n = 438). [1] , despite the differences in the sociodemographic profiles of their sample which consisted mainly of psychiatric patients. In addition, the Cronbach's alpha of the BHS among the Nigerian student nurses is also similar to what has been reported among other non-clinical samples such as Chinese adolescents (Cronbach's alpha 0.85) [34] , undergraduate students in United States (Cronbach's alpha 0.88) [35] , and in community samples in South Africa (Cronbach's alpha 0.89) [36] , Hungary (Cronbach's alpha 0.91) [21] , and in Japan (Cronbach's alpha 0.86) [37] . We can therefore infer that the BHS is a reliable tool for the evaluation of hopelessness among our sample of Nigerian student nurses. Despite the elimination of 2 of the scale's items (4 and 18) due to their low item-total correlations (< 0.30), the BHS still demonstrated a satisfactory level of validity. The construct (convergent) validity of the 18 item BHS among the Nigerian student nurses was supported through its statistically significant positive correlations with the Patient Health Questionnaire-9 (PHQ-9), the General Health Questionnaire-12 (GHQ-12) and negative correlations with the Rosenberg Self-Esteem Scales (RSE). Previous studies have consistently demonstrated statistically significant positive correlations between BHS and scales for the assessment of depressive symptoms when evaluating individuals with depressive disorders [38, 39] . The significant positive correlation between the BHS and the GHQ-12 among our study participants further confirms our hypothesis regarding these two variables. Hopelessness was associated with a higher level of psychological distress among the student nurses. The strength and the direction of the correlation between the BHS and the Self-Esteem Scale also provides additional support for the convergent validity of the BHS among the Nigerian student nurses. The negative correlation observed between hopelessness and selfesteem was also reported in an exploratory study of adolescents and young adults in Turkey that examined the relationship among selfesteem, hopelessness and other psychosocial variables [40] . We also attempted to see if the BHS will express the ability to identify those student nurses with scores on the GHQ-12 and PHQ-9 above the cutoff scores of 3 [28] and 5 [31] respectively. The BHS demonstrated satisfactory discriminant concurrent criterion validity in relation to the GHQ-12 and the PHQ-9 scores among the Nigerian student nurses. The Nigerian student nurses whose scores on the GHQ-12 (3 and above) were indicative of the possibility of psychiatric morbidity and those whose scores on the PHQ-9 indicates possible depressive disorder (5 and above) had significantly higher levels of hopelessness. Another finding that further supports the construct (convergence) validity of the BHS among the student nurses was that the results of the multiple linear regression analyses revealed that approximately 66% (R 2 = 0.656) of the variance in the total BHS score among the student nurses was contributed by the combination of the scores on the PHQ-9, GHQ-12 and the RSE scales. Based on these significant correlations, we can conclude to a reasonable degree, that the BHS among Nigerian student nurses is a valid measure of hopelessness.
The subjection of the 18 items of the BHS to Exploratory Factor Analysis applying Principal Axis Factoring with Oblimin rotation since we assumed that the extracted factors will correlate with each other, yielded a 2 factor structure among the student nurses. Factors 1 and 2 consisted of 10 and 8 items respectively. The items that constituted the factors had adequate internal consistencies (Factor 1: Cronbach's alpha 0.82; Factor 2: Cronbach's alpha 0.80). After critically scrutinizing the phrasing of each of the items in the 2 factors, Factor 1 was labelled, "Negative anticipation regarding the future", while Factor 2 was labeled, "Positive anticipation regarding the future". Previous studies involving non-clinical samples have also reported a 2 factor BHS structure. Similar to what we observed regarding the factorial structure of the BHS among the Nigerian student nurses, Steed (2001) reported a 2 factor 16 item model of the scale in a cross-sectional sample of 544 undergraduate students in the United States following Principal Axis Factoring method of Exploratory Factor Analysis [35] . Steed (2001) , initially extracted a four factor model that could not be meaningfully interpreted, but subsequently extracted a clarified 2 factor model following the elimination of four of the scale's items [35] . Pompili and Tatarelli (2007) in a study that involved 340 Italian university students, also reported a 2 factor model of the BHS, after applying a similar factor analytic method, although, compared to our factor model, their model consisted of only 11 items [41] . The factor structure of the BHS among the Nigerian student nurses was also similar to what Tanaka and colleagues (1998) described regarding the scale's structure in a non-clinical sample of 154 adults in Japan, the authors applying Principal Component Analysis with Oblique rotation reported a 2 factor model composed of 18 items [42] . Our BHS model shares an interesting similarity with the Japanese model regarding the number of items that constituted each factors (factor 1 and 2 contained 10 and 8 items respectively). One feature that has been consistent with all the previous studies regarding the factor structure of the BHS is that none of them had been able to replicate the structure described by Beck and colleagues (1974) who originally developed the scale. Other authors have reported a 1 model factorial structure [43] [44] [45] , while others have reported a 3 factor model [46, 47] . The ambiguity regarding the structure of the BHS despite its reliability and validity as a measure of hopelessness in diverse samples has been previously documented [44] .
A total score of 9 and above has been demonstrated to be associated with an increased likelihood (11 times) of engaging in suicidal behaviour compared to those with lower scores [48] . An additional analysis of the data in this study revealed that 84 (19.2%) of the student nurses had a total score of 9 and above. Although the total possible score on the BHS in this study after the elimination of 2 items was 18. Significantly increased risk of suicidality in terms of suicidal attempts and ideations has been reported in individuals with scores of 9 and above [48] . In terms of normative data, the mean BHS score among the Nigerian student nurses was 4.02 (SD 4.30) . This value is relatively comparable to what was reported by Lawoko and Soares (2002) , who examined hopelessness among the parents of patients with congenital heart disease (mean BHS 4.80) and parents of healthy children (mean BHS 3.80) in Sweden [49] . The mean BHS we observed in this study was relatively higher to what was reported among 108 undergraduate and graduate college students (mean BHS 2.8) in the USA [50] , but lower (mean BHS 8.6) to what was reported by Tanaka, et al. (1996) among community residential individuals in Japan [37] .
Our study is not without some limitations which are related to the methodology we adopted. One limitation is that we focused only on student nurses in South-western Nigeria, which is one of the country's six geo-political regions, thus the generalization of our findings to the young adult population in the other regions in limited. In addition, our methodology which is cross-sectional in nature puts a limitation on the causal clarification of the relationships between the study variables. An additional limitation of our study was that the gender distribution among our study participants was rather skewed towards the female gender, but we observed that there were no statistically significant differences in the mean BHS between the male (3.47 / SD 3.69) and the female (4.09 / SD 4.38) student nurses (t = -1.148, p = 0.254). Notwithstanding these limitations, our current observation regarding the psychometric characteristics of the BHS has provided preliminary evidence that it is a valid and reliable measure of hopelessness among Nigerian student nurses. The strength of our study is that this is the first study in Nigeria to examine the feasibility of the BHS as an instrument for the evaluation of hopelessness in a representative non-clinical young adult sample of Nigerian student nurses. Our findings are in accordance with the results in published literature, that reported that individuals with higher levels of hopelessness are more likely to experience greater severity of depressive symptoms, psychological distress and reduced self-worth.
In conclusion, there may be the need to put into place screening procedures to identify the Nigerian student nurses with high levels of hopelessness in order to ameliorate the severity of depressive symptoms and psychological distress, and thus reduce the overall risk of suicide in this population. Additional studies are still needed to examine the reliability and validity of the BHS, in addition to the exploration of the interaction between hopelessness and other psychosocial factors such as quality of life and functioning among the Nigerian young adult population.
Summary Points
• Exploratory factor analysis revealed that the construct of hopelessness among Nigerian student nurses is best explained by a 2 factor structure applying the BHS
• The BHS demonstrated satisfactory validity and reliability among the Nigerian student nurses
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